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Abstract: 

PHOBLEM r, 0 3E SOLVED 

To provide the subject composite sensor capable of miniaturizing an 
p,""m if- it,>U{V u . ■ , u>'M soil i d ; • r i v u n 1 (» -i t , 

common and exerting no effect nn a measured value ever; if a stray current is 
v,*, *m> m c \ d n '(it l x <. d i k. ib > ah tei ? < t 

preventing the generation of bacteria and the formation of same or the generation 
of scab: on the surface of an electrode at a time of the stagnation of water to be 
measured m& r pat U oi de < eting the det rsora mi d i.b Seetrode 

SOLUTION: 

The composite sensor for measuring the concentration and pH of 
hypochlorous acid is equipped with a measuring cell 7 arranged in a flow channel of 
a 'bund to he me i ! ~, t > i >e si 

hypochlorous acid provided in the measuring cell ?. the counter electrode 3 of the 
acting electrode 1 provided in the measuring cell 7, the pR measuring hydrogen ion 
sensitive electrode 2 provided in the measuring cell 7 and the reference electrode 4 
common to the acting electrode 1 and the hydrogen ion sensitive electrode 2 
provided in the measuring cell 7, 

I ' J9 (Embodiment I tern winj uposi ox for 

measuring hypochlorous acid concentration and pH. Referring to this figure, 
numeral 1 denotes an, acting electrode made of platinum and adapted for measuring 
hypochlorous acid concentration in a liquid to he measured. Numeral 2 denotes a 
hydrogen ion sensitive < leetrode corny is* i oi Li O-La O ~Cs 2 0~SiOt? aid adapted 
oil 1 >f the n isunng liquid charged wit j i dution. This electrodi 2 is 

disposed with, about 45 degrees inclination at a position where the liquid flow 
changes its direction and has a silver/silver chloride electrode 5a in a direction of 
face nol itacting the i i liquid. Numeral 3 enotes £ de u > mut-id e 

cot n t decm>'3e onto 1 of »un\s- 1 t -OPt) in «; ua( iot il i<> hqxnd 
flow so as not to prevent the flow of the measuring liquid. Numeral 4 denotes a 
reierenc el.eet.rod i I , i he hydrogen on sen t elect? >d 2 a m 

laving silver i bod ? d lecti ?e i > nd arming hereh a a ommo t ing 
portion filled with 9 hi ration m of an ionic substance Mdd, 5a 



denotes he iivei silver eb.lo.ri.de electrode rrrang d in the direction rf face ot>i 
contacting the measuring liquid. Mark 5b denotes the silver/silver chloride 

ho u -sai 4 d a i -> f ( i r > i i 1 

the ionic ;oibstanee ; * > na- u" sedition froon the v >> ' . t portion of 

fhri ~m 1 1 ' h i x ' U 

flow channel ,ri etc nuai to bo a. e; i "h.., r 8 C ne , < cr;/,i electrode 
fer applying DC id AC voltages between the acting electrode 1 end the counter 
'e, ' ^ i > b ^ J u " T the 

voltage to be applied. 

r <~ ! I i i ,. i i J i i iv' 1 

o v i i ~-< < <. ' % ^ 

- i 1 ' ' > J 1 ^ > >l J ' ^ 1 ma i ' v t 

i.ii t - n . e < 1 ! < < ivi > i i 

fi^ 1 1 J ^ i L ~^ I 1 v. 1 L t i * 

efetnrodt i u 1 n j i n piped <k< 

Mnefti - <oi ft; h i „ a (l , i , 

[0045] For continuous and long-term (for years) determination of pH and tbe 
Inruvhlx! i- tt eenhaliou * 1 ) ea t n j- 1 ' ' easm t< f >p 

s 5 i' ' h 1 jcting elec.trod ! tbe 

hydrogen ion sensitive electrode 2, the counter electrode 3 and the surface of the 
Liquid channel 6 The deterioration in the respective electrodes and the liquid 
channel 6 often results from propagation of bacteria and adhesion of slime-like 
substance called extra cellular polysaccharides produced by the bacteria. For this 
mmm* ia measurement of measuring liquid with low- content of bypochlorous acid 
in particular, such measuring liquid can often be contaminated during its retention 
in the sensor. Then, by applying an electric potential between the acting electrode 
I and the counter electrode 3 by the power source 8 periodically during the 
out-of-ase period of the sensor to cause the chloride ions contained in the measuring 
liquid to generate bypochlorous acid, it is possible to hill tbe bacteria and also to 
decompose the extra cellular polysaccharides. In this regard, the potential needed 
for such generation of bypochlorous acid is 1.16V relative to the silver 'silver 
chloride electrode 5a, hypoed h tu ieid can be generated in a D i aimer by 

applying a voltage higher than 1.16V over a predetermined period, whereby the 
respective electrodes and the liquid channel 6 can be cleaned. 

[00461 On the other hand, for the purpose of assessing the bactericidal 
perform uc« $ id th( decomposition degt e of rgan.it ubs races tb timing of 
bypochlorous a.d generation can bs . lee o\ oerun iu £ rs tn a returnee 
% due t% citing from ooi tai d.nati hi adh don oi b reign ub > ^ >< to the 

surfaces of the respective electrodes or the lipoid channel 6 by way of determination 
or A.0 resistance 'a hO rpe< » between b i r > iv< electrodes b\ the 
voltmeters V , \t More particularly, by measuring impedance at 1 kid? of the 
silver/silver chloride electrode 5a of the hydrogen ion sensitive electrode 2 relative 
to the counter electrode 3, it is possible to detect deterioration due to foreign 
substance adhesion to the surface of the hydrogen ion sensitive electrode 2 and the 
surface of the counter electrode 3, Also, by measuring impedance at 1kHz of the 



silver/silver \ u < electrode 5b witho the i i< > > x< electrode 4 relative to the 

<. u f t > I it !8 pus^ ">Ie ' t ( -^■"iT^m ia ->u ^{ H<< d ~t t„ t 

ttL.r < < i 1 s i h II i L 1 I f I O ' ! f \ l t i { 

i^tped.no u ».(>< i< • n t 1 u s , \ <. > ostu t n 5 1 u - 

t< ' >< <^ ~ ! i> ^ ! i i i N o Mot^i - -s ! , 1 j ; h, u-tin:T 

1 1 1 1 [i t 1 i the 

! ' '> - ! u n i % , . - , s t ? the 

n U \; * h ode i. 



